Therapeutic and diabetogenic potential of two newly synthesized nitrosoureido sugars.
Two newly synthesized nitrosoureido sugars have been evaluated for their antitumor activity and diabetogenic potential in a number of in vitro and in vivo preclinical tumor model systems. 2-Amino-2-deoxy-N'-methyl-N'-nitrosoureido-1,3,4,6-tetra-O-acetyl-alpha- D- mannopyranose (MAZ), a lipophilic mannosamine derivative, and ethyl-6-deoxy-3,5-di-O-methyl-6-(3-methyl-3-nitrosoureido)-alph a- D-glucofuranoside (EDOMEN or CGP 6'809), were both found to inhibit L1210 leukemia cell growth in vitro by 50% at approximately 5.0 X 10(-5) M. At these concentrations, little effect was noted immediately on L1210 cell radiolabeled precursor incorporation; however, at higher concentrations, EDOMEN inhibited [3H]leucine and [3H]mannose incorporation, while MAZ specifically decreased L1210 cell [3H]thymidine and [3H]leucine incorporation. Inhibition of Lewis lung carcinoma and B16 melanoma cell growth by 50% in vitro was achieved at higher concentrations of these agents (10(-4) to 10(-3) M). Since the currently available nitrosoureido sugars, streptozotocin and chlorozotocin, have been observed by us to be diabetogenic, EDOMEN and MAZ were evaluated for their specific toxicity to rat pancreatic beta-cells in vitro. Cytotoxicity in beta-cell cultures was monitored both by phase-contrast microscopy and the release of insulin into the culture medium. beta-Cells were found to be 10-fold more sensitive to the toxic effects of MAZ than were pancreatic fibroblasts. EDOMEN, on the other hand, did not damage beta-cells preferentially and therefore was not considered diabetogenic. Both MAZ and EDOMEN had moderate activity as antileukemic agents in mice. At 50 mg/kg/day i.p. for 5 days, MAZ increased the life span of female DBA/2J mice with L1210 leukemia by over 50%. Similarly, doses of EDOMEN at 125 to 250 mg/kg/day i.p. for 5 days increased L1210 leukemic life span by nearly 60%. At these doses, no effect of MAZ was observed on primary Lewis lung carcinoma growth or life span of tumor-bearing C57BL/6 mice. EDOMEN, however, increased life span in Lewis lung carcinoma mice by up to 33% and caused an apparent antimetastatic effect. These studies indicate that EDOMEN may have enhanced value as a cancer chemotherapeutic agent due to its therapeutic effectiveness, lack of diabetogenic potential, and other favorable formulation properties (water solubility) as compared with other clinically available nitrosoureas.